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Introduction
Snakes of the tribe "Diaphorolepidini" (see Jenner 1981; Pyron et al. 2015) have long been considered enigmatic, with only a handful of individuals collected over 150 years (Jan 1863; Peracca 1896; Boulenger 1898; Nicéforo -María 1950; Bogert 1964; Fritts & Smith 1969; Hillis 1990; Sheil & Grant 2001) . Remarkably, the last several field seasons have seen a drastic increase in the number of accessioned specimens, culminating in the description of four new species in 2015 (Pyron et al. 2015; Torres-Carvajal et al. 2015) . However, confusion remains over species boundaries and the taxonomic assignment of referred material, resulting in uncertainty in geographic distributions and diagnostic characters for some species, such as S. bicolor and S. lasallei. Finally, the tribe name "Diaphorolepidini Jenner, 1981 " is unavailable under Article 8 of the International Code of Zoological Nomenclature (ICZN 1999) , as it originates from an unpublished PhD thesis (Jenner 1981) .
Here, we take advantage of the combined molecular datasets of Pyron et al. (2015) and Torres-Carvajal et al. (2015) , as well as new sequence data, to generate a new phylogeny of Dipsadidae including dense species-level sampling in Synophis. Similarly, we combine the morphological and distributional datasets of those two studies, to generate new diagnoses and updated species limits within Synophis. We clarify lingering uncertainty regarding several taxa, describe a new species from the Colombian highlands, and provide more descriptive Standard English Names. Finally, we validate the tribe name "Diaphorolepidini" and provide a key to the species. Combined, these updates provide a synthesis of the recent developments in diaphorolepidine systematics, and a firm foundation for future studies investigating diversity in Synophis, which is undoubtedly much higher than known at present.
Materials and methods
Molecular dataset. We combined the molecular datasets of Pyron et al. (2015) and Torres-Carvajal et al. (2015) , which resulted in sampling 30 individuals of at least 8 diaphorolepidine species, and ~245 other dipsadid species. To this, we added other existing data from GenBank and gracious donations from our colleagues. In total, we sampled nine genes, four mitochondrial (12S, 16S, CYTB, and ND4), and five nuclear (BDNF, CMOS, DNAH3, HOXA13, and NT3). These genes have been used in numerous previous studies of snake systematics (Vidal et al.strongly supported (Pp=100%) as the sister lineage of the primarily Central American clade of dipsadines. The genus Synophis is strongly supported (95%) as monophyletic, as are each of the included species for which more than one individual was sampled: S. bicolor, S. zaheri, S. calamitus, S. insulomontanus, S. zamora, and S. bogerti. The sampling reveals that several specimens were mis-classified by Pyron et al. (2015) and Torres-Carvajal et al. (2015) by implication, as well as high cryptic diversity in S. calamitus, and the genetic distinctiveness of a new species in the S. bicolor group (Table 1; .
Articles 8 and 9 of the ICZN provide the criteria for what is and is not a published work. Many products, such as PhD theses, are considered unpublished, as per the Example of Article 9.12. Thus, "Diaphorolepidini Jenner, 1981" is not an available nomen. We rectify this here by formally introducing the name. By her consent, it is to be considered authored by Janann V. Jenner and the present authors, as published "in" this manuscript.
Diaphorolepidini tribe nov.
Content. Diaphorolepis Jan, 1863 (type genus), Emmochliophis Fritts & Smith, 1969 , Synophis Peracca, 1896 .
Diagnosis. A group of relatively small-sized (<550mm SVL), slender, lizard-eating dipsadid snakes restricted to the Darien of Panama and northern Andes of South America, diagnosable from all other similar or related species by possessing fused prefrontals and either an expanded intervertebral scale row (Diaphorolepis) or expanded zygapophyses and neural spines in adults (Emmochliophis and Synophis).
Notes. This is a greatly restricted definition of Diaphorolepidini over the original informal formulation, which included Atractus, Chersodromus, Crisantophis, Elapomorphus, Enulius, Gomesophis, Pseudotomodon, Ptychophis, and Sordellina (Jenner, 1981) .
Additionally, we propose the following phylogenetic definition for Diaphorolepidini according to the rules of the draft of the International Code for Phylogenetic Nomenclature (ICPN, Cantino and de Queiroz, 2007) .
Diaphorolepidini (nomen cladi novum)
Definition. The crown clade originating with the most recent common ancestor of Diaphorolepis wagneri Jan, 1863, Emmochliophis (Synophis) miops (Boulenger, 1898) , and Synophis bicolor Peracca, 1896.
Reference phylogeny. Fig. 1 Diagnostic apomorphies. Possession of fused prefrontals and either an expanded vertebral scale row (Diaphorolepis) or expanded zygapophyses and neural spines in adults (Emmochliophis and Synophis).
Comments. The original definition of Diaphorolepidini by Jenner (1981) differs from the one presented here in that it also included Atractus, Chersodromus, Crisantophis, Elapomorphus, Enulius, Gomesophis, Pseudotomodon, Ptychophis, and Sordellina. Pyron et al. (2015) also reported on a population of Synophis cf. bicolor from the highlands of central Colombia (Fig. 4) , which is morphologically distinct from the S. bicolor sensu stricto populations of the Chocoan lowlands. Our molecular results here confirm the genetic distinctiveness of this population, which is weakly supported as the sister lineage of S. bicolor sensu stricto. Given the genetic, geographic, elevational, and morphological differences, we here name it Synophis niceforomariae sp. nov.
Holotype. MHUA14577 (Fig. 2) , adult male collected 24 November 2007 at Finca La Esperanza, Valle de La Manguita, Municipio Amalfi, Departamento Antioquia, Colombia (N6.978611, W-75.044444; 1394m) .
Paratypes. MHUA14413 (Fig. 3) , adult collected at Municipio Anori, Departamento Antioquia, Colombia (N6.987778, W-75.044444; 1320m); MLS2072, adult male collected at Municipio Campamento, Departamento Antioquia, Colombia (N6.979498, W-75.296602; 1656m) . Etymology. Named after the French priest and naturalist Hermano Nicéforo María (born Antoine Rouhaire Siazaude), who established important natural-history collections at the Instituto de la Salle in Bogotá. While numerous taxa have been named mariarum, nicefori, or some derivative (see Adler 1989) , he requested in a 1968 letter that he be addressed in print using his full name, Hermano Nicéforo María (Rodriguez 2002) . Thus, it seems appropriate to use the specific epithet niceforomariae.
Diagnosis. Synophis niceforomariae can be differentiated from all other similar or related species by the combination of an unmodified vertebral scale row with a single weak keel; smooth nuchal scales; absence of a nuchal collar in adults; presence of a loreal; intranasals in contact; fused prefrontals; rostral concave; anal single; no apical pits; 2 postoculars; 10-12 infralabials; 8 supralabials; 184-193 ventrals; 127-131 subcaudals; and 19-19-17 dorsal scale-rows.
Description. Small-sized, long-tailed snakes (~400mm SVL, 200mm TL) with slender bodies and head distinct from neck. Eye large (>1/3 head height), bulbous, and black in life, with pupil not easily distinguishable from iris. Pupil round in preservative (though this may be an effect of fixation). Dorsum coloration grayish-brown with iridescent sheen in life and preservation, no light-colored nuchal collar in adults, and posterior supralabials mostly unpigmented (<50%). Ventral coloration primarily bright yellow, extending onto margins of ventral scales and supralabials. Anterior one-third of ventral surface yellow; posterior two-thirds to vent becomes increasingly mottled, and ventral surface of tail same color as dorsum.
Remarks. This species was referred to as Synophis cf. bicolor by Pyron et al. (2015) . The cleared-and-stained skull of the male holotype was prepared by Martinez (2011) , with illustrations of the cranium and mandible (her Figs. 15, 18, & 22) , but the hemipenis was not illustrated or described in detail. Condition of the vertebrae, which are heavily modified in Emmochliophis and some Synophis (Fritts & Smith 1969; Savitzky 1974; Hillis 1990) unknown, pending skeletal preparation, micro-CT scanning, or X-rays. Has a very small known range to the east of Yarumal, Colombia, at ~1300-1600m around Campamento, Anori, and Amalfi. Two reportedly similar specimens in the Instituto de Ciencias Naturales de la Universidad Nacional de Colombia (ICN) were collected slightly to the south of the populations sampled here, at lower elevations (~900-1300m; Table 2 ). We did not examine these individuals, but it seems likely that they are also S. niceforomariae, and that the range of the species is slightly larger (Fig. 4) .
With this new species and the re-assignment of numerous specimens examined by Pyron et al. (2015) and Torres-Carvajal et al. (2015) , the known species limits of many Synophis taxa have changed. In particular, Pyron et al. (2015) assigned specimens of S. bogerti, S. calamitus, and S. niceforomariae to S. bicolor and assigned specimens of S. zamora to S. bicolor and S. lasallei. Similarly, Torres-Carvajal assigned specimens of S. niceforomariae to S. bicolor. Using the updated information from the combined datasets (Tables 1, 2) , we provide a checklist with updated summaries of geographic, elevational, and external morphological data useful for classifying the 9 species of Synophis known to date:
1. Synophis niceforomariae Pyron, Arteaga, Echevarría, & Torres-Carvajal, 2016 Range. Andean highlands of north-central Colombia, Antioquia department, near Medellín, ~1300-1700m, possibly with populations south of Medellín, ~900m.
Description. Adult size ~410mm SVL and ~210mm TL in males, smooth nuchal scales; no nuchal collar; intranasals in contact; 2 postoculars; 10-12 infralabials; 8 supralabials; 184-193 ventrals; 127-131 subcaudals; and 19-19-17 dorsal scale-rows with single, weak keel.
Notes. Includes specimens referred to as S. bicolor and S. cf. bicolor by previous authors (Nicéforo -María 1970; Pyron et al. 2015; Torres-Carvajal et al. 2015) .
Synophis bicolor Peracca, 1896
Range. Chocoan lowlands of northwestern Ecuador, and presumably southwestern Colombia, ~200-300m.
Description. Adult size ~360-410mm SVL and ~230-250mm TL in males, smooth nuchal scales; no nuchal collar; intranasals in contact; 2 postoculars; 9-11 infralabials; 8 supralabials; 174-183 ventrals; 129-143 subcaudals; and 19-19-17 dorsal scale-rows with single, weak keel. 
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FIGURE 4. Map of verified localities for the 9 known, extant species of Synophis. Circles are colored by species: S. niceforomariae (purple), S. lasallei (yellow), S. plectovertebralis (black), S. bicolor (green), S. calamitus (teal), S. bogerti (orange), S. zamora (pink), S. zaheri (red), and S. insulomontanus (blue).
Notes. Populations representing S. bogerti, S. calamitus, S. niceforomariae, and S. zamora have previously been referred to as S. "bicolor" (e.g., Bogert 1964; Pyron et al. 2015; Torres-Carvajal et al. 2015) . Pyron, Guayasamin, Peñafiel, Bustamante, & Arteaga, 2015 Range. Pacific Andean slopes of southwestern Ecuador, El Oro province, ~800-900m.
Synophis zaheri
Description. Adult size ~350-370mm SVL and ~180-190mm TL in males, smooth nuchal scales; no nuchal collar; intranasals in contact; 2 postoculars; 8-9 infralabials; 8 supralabials; 166-169 ventrals; 111-112 subcaudals; and 19-19-17 dorsal scale-rows with single, weak keel.
Notes. Known only from the holotype and paratype.
Synophis calamitus Hillis, 1990
Range. Pacific Andean slopes of central and northern Ecuador, primarily in Pichincha, Santo Domingo de los Tsáchilas, and Cotopaxi provinces, ~1000-2300m. Populations also occur in Carchi province (~1900m), and possibly Chimborazo province (~800m; see below). Description. Adult size ~330-510mm SVL and ~190-280mm TL (assuming >330mm SVL is adult), smooth nuchal scales; no nuchal collar; intranasals usually in contact but occasionally divided by rostral; usually 2 postoculars but occasionally 0 or 1; 8-11 infralabials; 7-9 supralabials; 157-166 ventrals; 96-125 subcaudals including possibly truncated tails, 100-113 in females, 109-118 in males; and (19-23)-19-17 dorsal scale-rows with single, weak keel.
Notes. Includes a much larger range of specimens identified as Synophis aff. bicolor from the western Andes by Pyron et al. (2015) . The specimen from Carchi province in northern Ecuador (QCAZ5847) is morphologically identical to other S. calamitus populations (Torres-Carvajal et al. 2015) , but genetically distinct from the central Ecuadorean populations (Figs. 1, 4 ). There is thus intraspecific genetic diversity in S. calamitus, possibly related to the Río Mira as a geographic barrier to gene flow. The southernmost specimen, from Chimborazo province (CAS23612; Fig. 4) , resembles both S. calamitus and S. zaheri. We refer it here to S. calamitus, for which it is a southern range extension, but it may represent a northern range extension for S. zaheri or a new species. Collecting effort in this locality should be a priority. Nicéforo-María, 1950) Range. Amazonian Andean slopes, from central Colombia to central Ecuador, ~500-1500m. The type locality ("N of Albán, cen. Cundinamarca Dept., cen. Colombia") is difficult to georeference accurately for precise location and elevation.
Synophis lasallei (
Description. Adult size ~270-410mm SVL and ~150-210mm TL (assuming >270mm SVL is adult and MZUTI4181 and USNM233063 have truncated tails), keeled nuchal scales; no nuchal collar; intranasals in contact; usually 2 postoculars, but occasionally 1; 11 infralabials; 7-9 supralabials; 144-156 ventrals; 101-126 subcaudals omitting truncated tails, 111-126 not including holotype MLS/CJP with 101, which may also be truncated but was not examined; and Notes. Some specimens of S. bogerti and S. zamora were referred to S. lasallei by Pyron et al. (2015) , prior to the description of those taxa. The only specimen of S. lasallei sequenced here is from the southernmost known population in Ecuador. It is possible that additional cryptic species are present in this taxon, such as the Colombian or northern Ecuadorean populations. Torres-Carvajal, Echevarría, Venegas, Chávez, & Camper, 2015 Range. Amazonian Andean slopes of central Peru, ~1100-1800m.
Synophis insulomontanus
Description. Adult size ~340-380mm SVL and ~180-190mm TL (assuming >340mm SVL is adult, and CORBIDI10418 has a truncated tail), keeled nuchal scales; no nuchal collar; intranasals in contact; 2 postoculars; 10-11 infralabials; Notes. Includes specimens historically and recently referred to S. bicolor, S. aff. bicolor (eastern Andes), and S. lasallei by previous authors (Bogert 1964; Pyron et al. 2015) .
Synophis plectovertebralis Sheil & Grant, 2001
Range. Pacific Andean slopes of Valle del Cauca, Colombia, ~1800m.
Description. Adult size ~200-210mm SVL and ~80-100mm TL, smooth nuchal scales; nuchal collar; intranasals in contact; 1 postocular; 7-8 infralabials; 7-8 supralabials; 144-147 ventrals; 79-91 subcaudals; and 19-19-19 dorsal scale-rows at midbody, with single, weak keel.
Notes. Known only from the holotype and paratype. Not included in our phylogenetic analyses (Fig. 1) ; its placement is thus unknown.
With this re-assessment of species boundaries and taxonomic reassignment of nearly all known specimens of Synophis (Figs. 1-4, Tables 1,2) , the morphological limits and geographic ranges of the known, extant species are tentatively stabilized. There are likely additional cryptic species in some taxa (e.g., S. lasallei), and there are almost certainly additional new species to be discovered. Our results here should clarify lingering confusion over most species limits, and provide a robust basis for future work.
The known species can be informally grouped into at least three species groups. The first is the S. bicolor group (S. bicolor, S. niceforomariae), distributed in the northern Andes, with higher ventral and subcaudal counts (174-193 and 127-143) , weak keels, more slender bodies and lighter colorations (Figs. 2, 3 ; see . The placement of S. plectovertebralis is uncertain, and we suggest it may form a fourth group with small body sizes (~200mm SVL), low counts (144-147 and 79-91), nuchal collars, and weak keels. The phylogenetic placement of this group is not known, and it could potentially include Emmochliophis (E. miops was originally described in Synophis), which also have low counts and nuchal collars, but lack a loreal.
The first three groups are also at least partially distinguishable by hemipenial morphology. In all known diaphorolepidine species, the hemipenis is bilobed, semicalyculate, and semicapitate, relatively stout and bulbous, and covered in large spines or hooks near the base. The organ is not markedly different between Diaphorolepis wagneri, Synophis bogerti and S. lasallei (Bogert 1964; Zaher 1999) , and thus does not appear to strongly differentiate individual species, though no quantitative analysis sampling multiple individuals per species has been performed. The organ has also not been described in detail or illustrated for any species in the S. bicolor or S. plectovertebralis groups.
In the S. calamitus group (S. calamitus QCAZ452; S. zaheri MZUTI3353, 3355), the lobes are stout and blunt, approximately one-half the length of the hemipenial body, which is ornamented with numerous spines, none of which are noticeably enlarged. In contrast, the S. lasallei group is diagnosed by lobes which are more slender than the hemipenial body, and approximately equal to its length. All species have a significantly enlarged spine near the base of the hemipenial body, either on the right side in sulcate view (S. lasallei USN233062; S. insulomontanus CORBIDI13940) or the left side (S. zamora QCAZ9174; S. bogerti QCAZ12791). An extensive comparison of more hemipenial material may reveal more significant differences that are useful for diagnosing species.
Similarly, the vertebral condition of many of the newer species is not known. Diaphorolepidine species are generally characterized by heavy modification of the pre-and post-zygapophyses (Bogert 1964; Fritts & Smith 1969; Savitzky 1974; Hillis 1990; Sheil & Grant 2001) . Examining this condition requires either destructive dissection, or expensive microCT scanning. A comparative analysis of material using the latter technique will likely prove invaluable for diagnosing species and determining species boundaries, as well as perhaps understanding the function of this unique adaptation.
Finally, snakes in the genus Synophis have recently been referred to as "fishing snakes" by various sources, such as the Reptile Database (http://www.reptile-database.org/), the IUCN Red List (http://www.iucnredlist.org/), Torres-Carvajal et al. (2015) , and various news outlets covering the discoveries of Pyron et al. (2015) and TorresCarvajal et al. (2015) . However, the origin of this name is unclear, as no known species are ichthyophagous. The name appears to originate from The Elsevier Dictionary of Reptiles (Wrobel 2004) , but no etymology is given. The only known diet items are gymnophthalmid lizards in Emmochliophis miops and Synophis plectovertebralis (Sheil 1998; Sheil & Grant 2001) .
Thus, we suggest the Standard English Name Andean Shadow Snakes and Standard Spanish Name Culebras Andinas de la Sombra for the genus Synophis, based on their dark color, nocturnal habits, and secretive nature. For the species, the Standard English Names would be Nicéforo María's Shadow Snakes (S. niceforomariae), Bicolored Shadow Snakes (S. bicolor), Zaher's Shadow Snakes (S. zaheri), Calamitous Shadow Snakes (S. calamitus), La Salle's Shadow Snakes (S. lasallei), Mountain Shadow Snakes (S. insulomontanus), Zamoran Shadow Snakes (S. zamora), Bogert's Shadow Snakes (S. bogerti), and Braided Shadow Snakes (S. plectovertebralis). Suggested Standard Names in Spanish are, respectively, Culebras Andinas de la Sombra de Nicéforo María, Culebras Andinas de la Sombra bicolores, Culebras Andinas de la Sombra de Zaher, Culebras Andinas de la Sombra calamitosas, Culebras Andinas de la Sombra de La Salle, Culebras Andinas de la Sombra monteses, Culebras Andinas de la Sombra de Zamora, Culebras Andinas de la Sombra de Bogert, and Culebras Andinas de la Sombra trenzadas. Arrhyton dolichura .5
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